SUMMARY: A retrospective case-control study was undertaken of women with a history of a previous stillbirth or neonatal death, who subsequently delivered in BMH Rinteln. Their obstetric and neonatal outcome was compared to that of a control group of women of similar age and parity and its relationship to specific socio-economic factors assessed.
Index patients had a worse obstetric and neonatal outcome. They were statistically significantly more likely to be admitted to hospital during their pregnancy (46% vs 26%), to have medical complications (58% vs 34%), to be delivered prematurely (16% vs 8%), and by Caesarean section (22% vs 9%). Their babies were more likely to have complications (28.8% vs 20.4%), to be oflow birth weight (14% vs 7%), require intubation (11 % vs 5%) and be admitted to the Special Care Baby Unit (SCBU) (13% vs 7%).
Apart from small stature, no differences in socio-economic factors between the two groups could be identified. Index patients were four times more likely than controls to have their pregnancy terminated prematurely as a result of complications (6.7% vs 1.6%), but there was also a high level of obstetric intervention in the absence of clear medical indications. Although perinatal mortality was not statistically increased, the results were suspicious and it is concluded that these women should continue to be considered a high-risk group.
Introduction:
Three large studies in the past have shown that perinatal mortality in a subsequent pregnancy is increased following a premature delivery, stillbirth or neonatal death (1,2,3). Other surviving offspring have also been found to be at increased risk of neurological damage (2), significant handicap or infant death from infectious diseases, drowning or even car accidents (3), a result attributed to adverse socio-economic conditions, and poor quality of child care.
The risks to a subsequent pregnancy would seem selfevident: first, medical complications such as diabetes or hypertension may be repetitive risks and some lethal congenital abnormalities may recur (3). Second, socioeconomic factors such as social class, race, illegitimacy, poor nutrition, smoking and small stature are important correlates of fetal outcome (4, 5, 6) , and many are unlikely to change from one pregnancy to the next.
These studies were undertaken before the introduction of sophisticated fetal monitoring and a greater willingness by obstetricians to prematurely terminate an at-risk pregnancy. No further population-based studies have been done, although more recently it was found that a history of a previous stillbirth was not a risk factor per se for a poor outcome in a subsequent pregnancy, unless the mother was diabetic, hypertensive or demonstrated intrauterine growth retardation (IUGR) (7), in which case there was greater neonatal morbidity. However, the comparison group consisted of other high-risk pregnancies and not normal controls.
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The current study, therefore, was undertaken to quantify the risk of pregnancy to women with a past history of a perinatal death, in the light of current obstetric practice, and to identify any socio-economic factors which might be influential.
SUbjects and Methods:
The Labour Ward delivery books and case notes of all patients (11,923) who had delivered in BMH Rinteln from January 1980 to December 1989 were searched and 284 Caucasian women were identified who had experienced one or more stillbirths or neonatal deaths between 1968-88; the notes on 5 other women could not be found and they were therefore excluded. If women had had more than one deli very in the hospital, only the first was analysed.
Two controls for each index case were selected from the delivery book retrospectively by taking the mothers of same age and parity who delivered immediately before and after each index case. Twenty-three index patients of parity 4-6 had to be matched with control cases of parity 3; two non-Caucasian cases were excluded, and a total of -572 controls were used.
Clinical data on the current pregnancy were obtained from the obstetric and paediatric case notes, if the infanthad been admitted to SCBU. The age of (first) marriage was recorded in most notes, but if not, was estimated as occurring one year before the first birth. In a small number of cases where this had occurred before 16 years of age, "16" was used at the age of marriage.
To approximate the Registrar General's classification of social class in Britain (8) , the women were divided into two groups -wives of non-commissioned men (having manual trades compatible with social classes III and IV), and wives of Officers, Warrant Officers and civilians (having non-manual occupations consistent with social classes I and II). This is not entirely satisfactory as there are many non-commissioned men in senior positions who are highly skilled, but the number of men in such posts in both groups of the study were small. "Perinatal death" as used in this paper was modified to include all stillbirths after 24 weeks (as resuscitation was undertaken at this stage) and all neonatal deaths within the first 8 weeks of life, to allow for premature babies or those with lethal abnormalities who had been kept alive beyond 4 weeks. It does not include babies dying from the Sudden Infant Death Syndrome at any stage, or from infection or other treatable diseases after 4 weeks of life.
Results are presented as differences in mean values and proportions, and analysed using the Confidence Interval Analysis program (9) .
Results:
The current pregnancy followed the perinatal death in 162 cases (57%), and 30% of the women had had only that one previous fatal pregnancy. Eighteen women ~ (6.3%) had a history of two perinatal deaths in the past.
Of the eight variables considered, only small stature was significantly more common in index cases (Table 1) . Sixteen percent of the index patients had had a previous Caesarean section (C/S), and in 73% of these cases the 93 baby had been delivered stillborn (13 cases), or died subsequently ( Table 2) .
Index patients had a significantly higher overall incidence of complications but, because of small numbers, when assessed individually no statistical differences between the two groups were found for bleeding in early pregnancy, raised blood pressure, diabetes, premature labour, IUGR, antepartum haemorrhage, multiple pregnancy, malpresentation and assorted other medical problems.
Nevertheless, index patients cumulatively had a higher incidence of serious complications (22.9% vs 14%), they were more likely to be admitted to hospital and their stay was longer. Of these, 19 index patients (29.2%) and 9 controls (11.2%) were delivered prematurely or as an emergency, a difference which was also significant (95% Cl 4.9 to 31.0).
Similar proportions of women in both groups were induced. In half the cases (63/127, 49.6% vs 1411243, 58% controls) this was for a significant medical complication such as hypertension, diabetes, IUGR, antepartum haemorrhage, abnormal fetal heart rate or antibodies. The remaining 42% of control patients were induced for "logistic reasons" (term gestation, maternal request because of husband's military commitments, cervix favourable). Of the remaining index patients, 23% were induced "logistically" and the other 27% because of their "past obstetric history", in the absence of any other medical complication (Table 3) .
Statistically significantly more index cases were deli vered prematurely, and by C/S. Half of all the premature deliveries of index patients (22/44) resulted The six perinatal deaths in the index group resulted from prematurity (26 and 27 weeks), IUGR at 36 weeks (weight 760g.), and congenital abnormalities (Roberts' Syndrome and Potter's Syndrome, in 2 women whose previous children had died similarly; and a third child with dysmorphic features). The five perinatal deaths in the control group were from prematurity (33 weeks), IUGR at 29 weeks (weight 800g.) and intrapartum asphyxia in 3 term babies (cord tightly around the neck; severe bradycardia during delivery of a baby with an unsuspected large spina bifida; and bradycardia at 8 cm. dilatation, with ventouse delivery of a stillborn infant and postmortem evidence of an intracranial haemorrhage and liver haematoma) ( Table 4) .
Discussion
The increased neonatal morbidity following a previous premature delivery, stillbirth or neonatal death (1, 2, 3) has been partly attributed to socio-economic disadvantage (3). Although social class influences peri-and neo-natal mortality in the general population (6, 11), its role in the Army is not clear. This is a unique environment in which obvious material socio-economic differences between people are kept to a minimum with the provision of adequate housing, employment, welfare services and comprehensive health care. That this rather than "social class" can have a positive influence has been shown by the lower perinatal mortality rates of black babies in the American military compared to the general popUlation (12) .
Other risk factors for a perinatal death (4, 5, 6) or premature labour (13) such as smoking and poor nutrition (crudely reflected by anaemia, low body weight and height, and poor weight gain during pregnancy) were not significantly different in both groups. Non-Caucasian race and illegitimacy did not apply to the women in this study, and insofar as young age and domestic instability are associated with an adverse obstetric outcome (1), the average age of marriage in both groups was the same (young), and there were similar proportions of women who had remarried. Thus, even if socio-economic factors may have played a role in the original perinatal death, they now had a negligible influence on the worse outcome of the index group. The predominant difference was the higher incidence of medical complications, and the obstetric response to them. Some of these, such as the need for amniocentesis or a Shirodkar suture, could be attributed to the circumstances of the original perinatal death (20 of the amniocenteses were performed because of a previous neural tube defect, compared with only one among the controls). However, index patients were four times more likely than controls to experience an emergency C/S or termination of the pregnancy prematurely because of serious complications (6.7% vs 1.6%). Even amongst all patients with complications, they were still more than twice as likely as the controls to experience intervention (19/65,29.2% vs 9/80, 11.2%).
The high induction rate in all patients resulted from an Army policy aimed at preventing delivery in a German civilian hospital. Induction for "past obstetric history" reflected the tradition of delivering women at 38 weeks if they had previously suffered an abruption or intrauterine death, often in the absence of any other factor. The proportion of patients induced in both groups for genuine medical complications was the same, however, confirming that when index patients had a serious complication, it tended to occur before 38 weeks and be managed other than by induction.
There was a high incidence of elective CIS in the index patients and in nearly three-quarters of cases (27/37), this decision was influenced by maternal anxiety, the previous history, or previous surgical complications. Fourteen sections were performed because of the previous death, or at the mother's request, in the absence of any other obstetric indication (all 14 deaths were intrauterine of unknown aetiology, or stiIIbirths after an abruption). This suggests that both women and their obstetricians consider that the safest way to deliver a baby is abdominally, and the effect of maternal anxiety in influencing obstetric decisions cannot be underestimated. In two further cases maternal insistence that the baby was not moving led to premature abdominal delivery at 37 weeks, in spite of ultrasonic and cardiotocographic evidence of healthy and normaIIy moving babies. A further 5 sections were required because of complications arising from the original emergency CIS performed under extreme circumstances at the time of the perinatal death. In two of these cases a "classical" incision had been made; a third woman had suffered a ruptured uterus in a later pregnancy and another stiIIborn; and two other women had required repeat sections subsequently because of painful scars, which at operation were found to be thin. Finally, 6 sections were performed in women who had previously had a section for no apparent reason other than the prior perinatal death.
The reasons for the emergency sections were similar in both groups (medical complications antenatally, abnormal labour or fetal distress), although 9 of the index patients of low stature (43%) had a CIS, compared with only one of the controls (5%), suggesting that where there has been a previous perinatal death, the obstetric threshold for intervention in a labour which is not progressing normally, or the willingness to attempt a trial of labour, is very low.
The worse neonatal outcome relates to the higher incidence of premature delivery in the index patients, which in 50% of cases resulted from an obstetric decision to terminate the pregnancy. Otherwise similar proportions of women in both groups went into spontaneous premature labour and delivered. Although the perinatal mortality rate was not significantly increased for the index patients, the numbers were small, and a rate of 2.1 % (21 per 1000) is stiII higher than the rate for England and Wales, which between 1980-84 fell from 13.3 to 10.1 per 1000 births. The corresponding rates for Army births in West Germany, which had always been lower than those for England and Wales (14) fell from 13.1 to 5.5. per 1000, a rate similar to that of the control group in the study (8 per 1000). It should also be remembered that 6% of the index patients had had two previous perinatal deaths before entering the study, and that the figures for both groups are an underestimate because they do not take into account the number of pregnancies which were electively terminated once congenital abnormalities were detected antenataIIy Perinatal Death: Subsequent Pregnancy (smaII), or which might have aborted spontaneously (unknown). The two perinatal deaths from Potter's and Roberts' Syndrome in women who had previously had similar children, and one among the controls (the baby with spina bifida), were potentially avoidable had appropriate ultrasonic scanning been undertaken.
What is not clear from this study is whether medical complications were genuinely more serious in these women or whether obstetricians reacted to them more aggressively in the light of the previous history, although the results would tend to support the latter. It was clear, for example, that the prolonged admission to hospital of many index patients often resulted not so much from the severity of the medical complication but maternal anxiety and a feeling of security when being monitored in hospital. It is also not possible to infer to what degree the medical intervention itself may have predisposed to the worse outcome, because a retrospective study cannot take into account all the factors which influenced a particular medical decision at that time. Finally, although the study was unable to confirm statistically that these women have a higher perinatal mortality rate, because of the small numbers involved, the results are suspicious, but only a large population-based study would be able to adequately quantify this.
